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DETAILED ACTION 

1. The indicated allowability of the subject matter of claims 4-6, 15 and 18-20 is withdrawn 
in view of the newly discovered reference(s) to Innocenti et al. Rejections based on the newly 
cited reference(s) follow. The Examiner apologizes for any inconvenience caused. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 1, 3-6, 12-13, 15 and 20 are rejected under 35 U.S.C. 102(b) as being anticipated 
by European Patent Application 0 892 244 to Innocenti et al. 

4. Regarding Claim 1, Innocenti et al. describes an apparatus for detecting structural 
damage to a composite pressure vessel comprising an optical fiber (4) having a first end (at 7) 
and a second end (at 5n) adhered to an exterior surface of a composite pressure vessel (3), an 
injector (6) to inject light into the first end of the optical fiber and a detector (8) to detect a 
reflected portion of the light signal at the first end of the optical fiber that is representative of a 
location of damage to the vessel (see Column 1). See further Figure 1 and Columns 2-3. 

5. Regarding Claim 3, Innocenti et al. further describes a comparator (9) to compare first 
and second light signals injected into the fiber at different times (Column 3 Lines 30-40). 

6. Regarding Claim 4, Innocenti et al. describes an apparatus for detecting structural 
damage to a composite pressure vessel comprising an optical fiber (4) adhered to an exterior 
surface of a composite pressure vessel (3) 5 a detector (8) operable to detect damage to the fiber 
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representative of damage to the vessel (see Column 1), an injector (6) to inject light into an end 
(at 7) of the optical fiber and a detector (8) to detect the light signal at an end of the optical fiber, 
where the injector and detector are both coupled to a first end of the optical fiber (at 7), and 
wherein a second end of the optical fiber comprises a reflector (5n) to reflect a light signal 
injected form the first end back to the first end. 

7. Regarding Claim 5, Innocenti et al. further describes a fiber optic connector (7) at the 
first end of the fiber. 

8. Regarding Claim 6, Innocenti et al. further describes the light injector comprising a 
pulser to pulse the light signal into the optical fiber (see Column 3 Lines 30-40). 

9. Regarding Claim 12, Innocenti et al. further describes the composite pressure vessel as a 
composite overwrapped pressure vessel (see Columnl Lines 12-45). 

10. Regarding Claim 13, Innocenti et al. further describes the composite pressure vessel as a 
gas storage vessel (see Column 1 Lines 1-5). 

1 1 . Regarding Claim 1 5, Innocenti et al. describes a method for detecting structural damage to 
a filament wound composite pressure vessel comprising winding an optical fiber (4) on and 
adhering it to an exterior surface of a pressure vessel (3), injecting first and second light signals 
into an end of the optical fiber at different times (see Column 3, Lines 30-40), detecting the first 
and second light signals at and end of the fiber (7), comparing the first and second light signals 
(9), injecting a light signal at a first end (6) of the fiber, reflecting the light signal from an 
opposite end of the optical fiber (at 5n) and detecting the reflected light at the first end of the 
optical fiber (8). 
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12. Regarding Claim 20, Innocenti et al. describes a method for detecting structural damage 
to a filament wound composite pressure vessel comprising winding an optical fiber (4) on and 
adhering it to an exterior surface of a pressure vessel (3), injecting first and second light signals 
into an end of the optical fiber at different times (see Column 3, Lines 30-40), detecting the first 
and second light signals at and end of the fiber (7) and comparing the first and second light 
signals (9), where the optical fiber is wound on the composite pressure vessel in a uniform two- 
dimensional pattern in which the adjacent windings are spaced at a selected distance from each 
other and the winding pattern comprises helical or axial windings (see Figure 1 and Column 2 
Lines 24-34). 

Claim Rejections - 35 USC § 103 

13. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

14. Claims 7-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Innocenti et 
al. 

15. Claims 7-9 include the limitations of Claim 1 5 discussed above. 

16. Regarding Claim 7, Innocenti et al. does not specifically describe the injector as a laser or 
LED. However, such devices are well-known in the art as the most commonly used injectors. 
At the time of the invention, it would have been obvious to one of ordinary skill in the art to use 
a laser or LED as an injector in the device of Innocenti et al. The motivation for doing so would 
have been to use the well-known tuning and connection properties of lasers and LEDs. 
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17. Regarding Claim 8, Innocenti et al. does not specifically describe the detector as a PIN 
diode or avalanche diode. However, such devices are well-known in the art as the most 
commonly used detectors. At the time of the invention, it would have been obvious to one of 
ordinary skill in the art to use a PIN diode or avalanche diode as a detector in the device of 
Innocenti et al. The motivation for doing so would have been to use the well-known tuning and 
electrical properties of PIN diodes or avalanche diodes. 

18. Regarding Claim 9, Innocenti et al. does not specifically describe the fiber having a fiber 
comprising polymer or silica. However, such materials are well-known in the art as the most 
commonly used fiber core materials. At the time of the invention, it would have been obvious to 
one of ordinary skill in the art to use silica or polymer as a fiber core material in the device of 
Innocenti et al. The motivation for doing so would have been to use the well-known refractive 
properties of silica or polymer materials. 

19. Claims 10-1 1 rejected under 35 U.S.C. 103(a) as being unpatentable over Innocenti et al. 
as applied to claim 1 above, and further in view of US Patent No. 4,724,316 to Morton. 

20. Regarding Claim 10, Innocenti et al. describes an optical apparatus as discussed above. 
Innocenti et al. does not specifically describe the optical fiber adhered to the exterior surface of 
the pressure vessel with a resin. Morton describes an optical fiber detection apparatus having an 
optical fiber (24) wound about a vessel (28, 38) and adhered using a resin (30, 40) (see Figures 4 
and 6 and Columns 5-7). At the time of invention, it would have been obvious to one of ordinary 
skill in the art to use the resin described in Morton to attach the fibers in the apparatus of 
Innocenti et al. The motivation for doing so would have been to adequately secure the fiber to 
the vessel (see Column 5 Lines 60-65 of Morton). Therefore, it would have been obvious to one 
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of ordinary skill in the art to combine Morton with Innocenti et al. to obtain the invention as 
specified in the present claims. 

21. Regarding Claim 11, Morton further describes the optical fiber embedded in the resin 
(see Figures 4 and 6). 

22. Claims 18-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Innocenti et 
al. in view of US Patent No. 4,724,316 to Morton. 

23. Regarding Claim 18, Innocenti et al. describes a method for detecting structural damage 
to a filament wound composite pressure vessel comprising winding an optical fiber (4) on and 
adhering it to an exterior surface of a pressure vessel (3), injecting first and second light signals 
into an end of the optical fiber at different times (see Column 3, Lines 30-40), detecting the first 
and second light signals at and end of the fiber (7) and comparing the first and second light 
signals (9). Innocenti et al. does not specifically describe the optical fiber adhered to the exterior 
surface of the pressure vessel with a resin. Morton describes an optical fiber detection apparatus 
having an optical fiber (24) wound about a vessel (28, 38) and adhered using a resin (30, 40) (see 
Figures 4 and 6 and Columns 5-7). At the time of invention, it would have been obvious to one 
of ordinary skill in the art to use the resin described in Morton to attach the fibers in the 
apparatus of Innocenti et al. The motivation for doing so would have been to adequately secure 
the fiber to the vessel (see Column 5 Lines 60-65 of Morton). Therefore, it would have been 
obvious to one of ordinary skill in the art to combine Morton with Innocenti et al. to obtain the 
invention as specified in the present claims. 
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24. Regarding Claim 19, Innocenti et al. describes the optical fiber wound on the composite 
vessel in a uniform two-dimensional pattern (see Figure 1) in which adjacent windings are 
spaced a selected distance apart from each other. 

Allowable Subject Matter 

25. Claim 16-17 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

26. Claims 16-17 describe the optical signal reflected by a discontinuity in the optical fiber 
and the location of the discontinuity detecting using the time taken for the light to reflect back to 
the detector. This is subject matter not described or reasonably suggested, in conjunction with 
the further limitations of the present claims, by the prior art of record. 

27. The prior art of record describes the detection of the change in wavelength from 
reflection by Bragg gratings to detect damage to the optical fiber. There is no mention of using 
the reflection time to detect the damage. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jerry T. Rahll whose telephone number is (571) 272-2356. The 
examiner can normally be reached on M-Th (8:30-5:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rodney Bovernick can be reached on (571) 272-2344. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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